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Abstract 
The collection and disposal of household wastes is a daily concern of urban centres. The situation is even worse in developing 
countries. Indeed, while these countries are facing great economic difficulties, managers have no choices to make but to prioritize 
social investments and waste management has not always the lion’s share. Technical means used so far to face problems caused 
by wastes are of financial and technical natures.  
The town of Mecheria seems to be an exception to the rule. However, although investments neared 61% of the municipality 
budget in 2011, only 55% are effectively collected and put into landfill. Many areas in the town are not covered by municipality 
services, which push these same services to argue that certain parts of the town are not accessible. An argument that confirms the 
impact urban planning quality has on the success of waste management policy in the town of Mecheria.  
This paper aims at proving that waste management in the municipality of Mecheria is not a problem that has no relation with 
urban and geographical realities, and there are no possibilities to achieve an efficient collection and disposal without an account 
of these factors. In other words, it is necessary to integrate geographical factors especially, urban growth problems, waste 
emission sites and urban planning quality in every programme of waste collection and disposal.  
 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Euro-Mediterranean Institute for Sustainable Development (EUMISD). 
Keywords: waste, characterisation, cost, landfill, Mecheria 
1. Introduction 
The collection and disposal of solid waste in the Algerian cities are the biggest challenge faced by municipal 
authorities. In fact, is just walking in the streets of major cities to meet a host of dumps. Even the busiest roads do 
not escape this harsh reality. The situation is even more alarming in poor neighbourhoods and those settlements. The 
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pace of urban development creates such needs, in all areas, that waste management is likely to go after other 
priorities such as water, health, education, lighting, transportation etc. [1]. 
Solid waste collection and disposal in Algerian towns constitutes the greatest difficulty municipal authorities are 
facing. Indeed, few steps taken in the streets of the biggest cities are sufficient to see a multitude of uncontrolled 
dumps. Even busy roadways are affected by this terrible reality. The situation is even alarming in working-class 
neighbourhoods and those of informal settlements. Cities are growing to such a pace that different needs in many 
fields are generated, which pushes waste management into the background of other necessities such as water, 
healthcare, education, street lighting, transportation, etc.   
In Algeria, the Ministry of the Environment has been in charge of municipal waste over the last decades, 
consequently, terms and organisations were adopted. Since 2001 the government committed themselves to 
improving this service using various technical means. Yet, on the other hand, waste has been increasing due to the 
population rise. Household refuse will be growing; it might exceed 30 million tons unless preventive measures are 
implemented so are macroeconomic trends extending in the years to come. Landfill sites as a method of disposal 
triggered additional costs to local communities and a flat rate in order to finance these facilities remains 
unenforceable. The most significant thing is 'quality' of services provided which would greatly urge households to 
financially contribute so that the expenses regarding waste collection and processing would be covered. 
Furthermore, setting up instructions would make people more aware of waste treatment. This device is to allow 
people to reduce packaging waste. More efficient organisation of collection tours would help reduce costs related to 
the distance [2].  
2. Mecheria and its Household waste 
Mecheria is the biggest city of the department of Naama, located some 680 km on the south of the capital 
Algiers. It has known a rapid demographic growth as it was the case of many Algerian cities, especially since the 
last territorial division in 1984, with an annual growth rate from around 5% in 1977 to 2.4 % in 2008  (Fig.1) 
(Naama’s Department of Planning and Urban Development, 2008). 
The city’s population increased from 23313 inhabitants in 1977 to 66635 inhabitants in 2008 [3]. This same 
population has been estimated to more than 73696 inhabitants. The aforementioned growth was accompanied with a 
concentration of people and an increase of household waste production, including increases in terms of ratios per 
inhabitant.  
Estimation of Waste amounts has been achieved according to the method suggested by the PNUD [4]: 
number and capacity of trucks destined to household waste collection in the city, job rotations achieved per vehicle 
until dump end.  
Between 2010 and 2013, the amounts of household waste produced in the city have been increasing 
continuously. The annual production of the suburbs increased from 11122 tonnes to 13584.34 tonnes which equals a 
growth rate of 0.8%. If this rate remains constant, the tonnage estimation will reach 15000 tonnes by the end of 
2020.  
The mean ration of waste amounts is 1.5 kg per inhabitant and per day. This same ratio equals 0.5 kg in 
poorer neighbourhoods and 1.9 kg in residential areas. These different areas ratios are greater than the estimated 
mean in the main cities in developing countries which is 0.5 kg per inhabitant and per day. Such a decisive 
difference is mainly related to the waste composition which is primarily made of fermentable waste [5].  
We notice that Mecheria has received, within the PROGDEM programme, a technical landfill centre located at 
Touadjer, 15 km outside the city. The centre was put into operation since November 2010 to receive household 
waste of two municipalities, Naama and Mecheria, equipped with adequate technical means to an optimal 
functioning, namely: a rack with a volume of 3000 m3 and another under way, a weighbridge, a packer, and a loader. 
The centre is managed by a public company of the territorial department which is in charge of managing technical 
landfill centres [6].  
 
 
 
 Youb Abderrahmane et al. /  Energy Procedia  50 ( 2014 )  953 – 959 955
 
 Fig. 1. Location map of the city of Mecheria (western Algeria) 
3. Physico-chemical composition of Mecheria’s household waste  
       Mecheria’s household wastes are composed of 67.51% of biodegradable matter, 26.52% of recyclable material 
and 5.97% of inert matter (sand and stones). A further classification has given 09 main elements:  fermentable 
waste, vegetable waste (gardening rubbish wood, etc.), plastic, metals, glass, textile, paper, and cardboard, fine 
elements (sand, ashes) and stones.  
However, the contents of the waste basket vary according to living standards in settlement and activity areas 
(Table 1).  
Here is a classification that allows us to categorize settlements into three classes: 
- Settlements of higher living standards where households have important financial means that enable to 
consume manufactured products. Population living in this category belongs to higher social and 
professional classes.  
-  Medium class housing where middle class households live.  
- Settlements of lower living standards that are economical, progressive and spontaneous with highly 
crowded and under equipped infrastructures. 
 
Table 1. Composition of urban solid wastes of Mecheria city according to grain size (Statistical mean of the obtained results: Low, Medium and 
high ranking) 
 
            Low ranking          Medium ranking           High ranking 
Granulometry a b c a b c a b c 
Categories % % % % % % % % % 
Fermentable 5.68 83.79  13.23 66.91  11.53 76.52 - 
Paper/cardboard 6.59 2.11  28.24 6.16  8.13 5.5 - 
Leather     0.62  20.54 9.45 - 
Health Textiles     12.97 2.01  32.03 / - 
Plastic 13.63 2.74  36.89 11.32  24.12 4.43 - 
Textile 67.27 6.98  3.81 2.01  -  - 
Metals       0.59 0.075 - 
Wood 0.9 0.24   0.75    - 
Brick       1.79 0.93 - 
Glass  1.62  2.54 4.52    - 
Batteries  0.12        
ΎĂ͗ग़ϭϬϬŵŵ ; b ͗ϭϬϬख़ŵख़ϮϬŵŵ ; c ͗ख़ϭϬŵŵ 
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Concerning waste composition, putrescible wastes have the main share. Very little amounts of metals and scrap 
because these elements are recovered through source selection.  
Putrescible proportions vary between 66.91% and 83.79% in different areas of Mecheria. 
Packaging waste proportions (plastic, paper and cardboard) and textile are similar within a proportion greater 
than 100 mm. Their increase is more and more noticeable.  
In order to determine input waste density, measures have been achieved according to two methods. The first one 
consisted of weighing containers with a volume of 240 litres. Calculations were made through a statistical average 
of 20 measures. 
Concerning the second method, measures were achieved directly on the waste trucks after using a weighbridge 
for weighing operations [7]. Input waste density is between 0.41 and 0.51 Tm-3.  
Waste humidity remains high enough for the two cities. The statistical average of humidity for all proportions is 
about 52% for Naama input waste and 53.5% for Mecheria input waste.  
4. The costs of managing Mecheria household waste  
For planning efficient systems of managing municipal wastes, a good assessment of costs concerning waste 
collection and disposal is a necessary requirement. These costs are related to many and different elements such as: 
collection frequency, waste quantities, and the location of the disposal area as well as its nature. 
However, the service cost of wastes in Naama is very heterogeneous. Such expenditures disparity is linked to a 
great deal to the available human and material resources of the aforementioned municipalities.  
Economists have long ago attributed a null value to wastes, since these wastes have excessive amounts.  But, 
their value is in fact a negative one because their disposal has a cost. To direct costs, we add “external costs” caused 
by healthcare and environmental impacts [8].   
In order to improve gradually the situation, the total amount of the tax on removal of household waste (TEOM) 
which exits for many years now, has been raised in 2002. This tax is levied simultaneously with property tax.  
In fact, the total amount levied is very low regarding costs; it covers to the best 20 to 30% of the municipal 
expenditures for the actual solid waste management [9].  
According to [4], waste collection costs granted by municipalities can be distributed in terms of fixed and 
proportional expenses. 
Fixed expenses consist, in addition of vehicles depreciation, of staff expenses (including wages), consumable 
expenditures, accessories, etc.     
Proportional expenses are related mainly to Collection Park functioning (fuel, maintenance, etc.). 
Costs of collected waste management in Mecheria (year 2010) are illustrated in Table 2. 
Waste policy established by public authorities considers landfill as a disposal mode of municipal solid waste which 
engendered additional costs. In this context, the cost per tonne in the Technical Landfill Centre of Touadjer 
(Department of Naama) equals 990 Algerian Dinars.  
When adding the collection cost to landfill cost, cost price becomes 3000 Dinars/tonne. This cost can be raised 
according to the adopted type of the technical landfill centre.  
Table 2. Cost of waste management in the municipality of Mecheria 
Designation Cost (Dinars DZ) 
Staff costs (annual payroll, payroll taxes and premiums)  14 587 542,74 
Various costs associated with personal (clothes, food, pharmaceutical products, etc.) 400 000,00 
Maintenance costs of vehicles  806 662,35  
Insurance on vehicles used for the collection 87 224,03  
Charges Autos vignettes 85 000,00  
Costs fuel and lubricants 1 630 102,82 
6Acquisition of equipment and small tools for the collection of waste 750 000,00 
Total   18 346 531,94 
*1€= 105, 95 DA (January, 2014) 
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5. Organizing collection services in Mecheria 
Collection activities consist of taking off household waste in a well-defined geographical sector using refuse 
sacks available in public roadways, and conveying the whole to discharge places. Collection distances covered by 
trucks for the whole municipal sectors are 70 km per day. These distances are going to increase once the new sectors 
resulting from the new territorial division come into force after optimising sectors numbers. 
Waste Disposal operations are the following: 
- Pre-collecting encompassing necessary operations to waste removal from places of waste generation to 
taking over places.  
- Collection of existing wastes. 
- Waste carriage to Technical Landfill Centres. 
- Waste storage without processing (sorting, recycling, punching, incineration). 
 
Legend  ^ϭ͗ City of logts 76 - Cooperative El Amel - Industrial Zone - Hai Ouiher - Military City - Allotment.North – 
       Belkacem 5th District Allotment  
^Ϯ͗ Allotment. South - Area Houria - Bouddou Neighborhood - 11 Cooperatives, Neighborhood Sayah - 84 units  
S3: Hai Salem - Allotment technicum - Area Ibn Badis.  
S4: District Nine - Kaddour Ben Brahim City - 70 units  
S5: Anasr Hai - Hai LAIDOUNI - Khemisti District - 
S6: Military Barracks - deposits (dirt highways) - Baghdad Neighborhood 
 
 
Fig. 2. Distribution areas of waste collection in the city of Mecheria 
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6. Household waste Disposal by landfilling 
By the end of 2010, inter-municipal landfill centre of Touadjer began receiving urban solid waste. Its surface area 
is 17 hectares. The centre is located 14 km south-east of the city, and its estimated operating duration is 25 years. 
Out of 5 programmed racks, 1 is already appointed with a capacity of 30 000 m3, with an estimated operating 
duration equalling 3 years. 
Since its opening, the centre is not well managed. There should be a good mastering of inputs (wastes, water), 
outputs (leachate, biogas, dusts), and impacts on environment (surface and underground water, organic pollutant and 
minerals migration in the soil, air emission of pollutants and greenhouse gases). 
Household waste is poured in a rack, packed and stored in the rack in this same state without using covering 
materials which is the cause of many nuisances or risks: smells, dusts, animals, fires, explosions, and soil and water 
pollution.  
Waste juices (leachate) are recovered in a lagoon and injected afterwards in the rack.  However, this leachate 
while seeping through the underground it causes a great damage to underground water [8, 9 and 10]. Waste 
putrefaction produces gases (biogases) in the discharges which consist mainly of Methane, a greenhouse gas that 
contributes in climatic changes [11]. Though Touadjer biogas is collected, at least partly, it is after that ejected in the 
atmosphere without any treatment which is a source of pollution. 
7. Suggestion for a sustained management of  household waste in the city of Mecheria 
Waste management in the city of Mecheria does not respect requirements of health and environment protection, 
even though Algeria has promulgated a whole law dedicated to waste management, control and disposal (Law no 01-
91 dated 12 December 2001). This law defines clearly responsibilities; indicates principles of an integrated waste 
management which is environmentally rational and allows the possibility of delegating all or part of solid waste 
management. 
According to this law, an institutional strengthening was made, especially through the creation of the National 
Waste Agency , as well as the National Conservatory of Environmental Training [13]. 
Since incineration is very onerous, in any case landfill remains necessary for management of the termed “final” 
waste. 
We suggest a management strategy which is based on biogas processing by draining, recovering and flaring the 
biogas in the air; or purified and promoted as fuel, or if required transformed in electric power and steam. 
- Processing Leachate which must be purified by lagooning process, or according to methods using the most 
modern technlogies of water treatment: coagulation, flocculation, evaporation, or even distillation with 
steam or membrane separation ;     
- Composting which subject to opportunities for urban compost; 
- Developing sorting activities and recycling/promoting 
Diverse issues focus on recovering and recycling waste rather than disposal: reducing environmental impacts and 
keeping in mind economic issues (reducing raw materials consumption, and positive effects in terms of useful 
activities and employment). 
8. Conclusion 
Waste management creates huge problems for the city of Mecheria. Although this city possesses a Technical 
Landfill Centre, this latter has lots of shortcomings: no waste sorting, no biogas treatment, and a bad processing of 
leachate. 
In order to establish an integrated of household waste management in the city of Mecheria, it seems necessary to 
optimize collection system, implement waste sorting operations, especially if we know that the actual way of living 
is going to notice an evolution of household waste composition with an increase in packaging products which are 
untapped source of raw materials. 
Household waste management constitutes a shared responsibility between different actors (producers and 
consumers). It is important to search new ways of producing and consuming to have a development model in line 
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with sustainable development principles.  
Collaboration between municipalities, households and private production sectors, is far from being a reality in 
developing countries. So, one of the most important suggestions is to establish a programme of effective 
participation of citizens.  
Growth must be mastered and taking into account development consequences. We must no longer consider our 
goods under the sole view of immediate consumption, but also through recovery and recycling and giving these 
goods many lives and uses.    
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